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Description 

Clftid Of The Invention 

5 [0001] The present invention relates to an improved process for preparing Substituted resordno. derivatives. 
Back ground Of The Invention 

M^SSrt November 9, 1994; JP ^4905, published January 14. 1993; and European Patent Application EP 

as amSe ag "nte (JP 4-169511 , published June 17, 1992); as potentiators of "^f^^^f^' 
S N04 ™4 748 issued October 2, 1984); as antl-browning agents for foods (U.S^nt No. 6^04,67* 
iuedtriTl9j^nd in the preparation of photographic dye .mages (U.S. Patent No. 3.756. 818. .ssued Sep- 

SIT "Cp'Lnt Invention provides an Unproved process for preparing 4*ubstituted r^^T!^ 

ftan standard methods for preparing resorcinol W in large quantities^ In add-on, the Improved process of the 
present Invention results In a higher yield of final product than standard methods. 

25 

Summary of Invention 

[0005] The invention provides a process for preparing a resorcinol derivative of formula I: 

30 




40 



SO 



oraDharniacsutfcalVacceptablesatttnereof.wherelnthedashedllnelndlcalesan optional double bond at Wat P°^"' 

mV£F h a nSenri embodiment. 2 is selected from the group consisting of cyano; halo; (Chalky ; aryl, (C^) 

C tetkoxy- fCv-Ctacyl: (C 1 -C 6 )alkylamlno-;aryl(C r C s )alkylam.no.; "ninotC^alkyl-.jC^aKoxy co_ ™ .IH 
cSaSiiScS (C;c 6 alkenyl; (C^C^alkynyl: hydroxy (C^alkyl-; < c i^f 

. r. . , (m . JLmSr 4= telkvl-- halofC-Cctelkyk nitro{C,-Ce)allcyH trifluoromethyl; trrfluoromethyHC^-Cs) 

(C^acyK^-CJalkyl-; (C -C fl )alkylamino(C 1 -C 6 )^'-. Bft-CStf ^ am '"f (?r^- : Ip^'- n^rS- 
CO rSmrI -{C^Celalkyl-CCOiNfR^j; R*ON=; RSONMC^allcyl-; ^^ CR2 < C 1^W-, * NRW^ ' 
;2Sm%(0)(NW; KC^alkyl-CfO^R^R*): .S{0) m R2; wherein each J » .ndependenUy 
1 if^T^Z^Z* 7c -c lalkvl arvl Va^tA-c^alky!-; R3C(0)0-. wherein R9 is (Chalky!, aryl. or iiylCC,- 
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fOUR5N(C,-C e 1alkvl- wherein m is 0. 1 or 2. and R* and R 5 are each independently selected from hydrogen or (C,- 
22£ <M(R%|i ■(C 1 -C 8 )alky| J C(=NR«)(N(R*) 2 ) wherein R* represents OR* or R* Wherein R* is defined as 
alwve; icfOiaryl^-C^alkyl-N^ u . . . 

K»07] The presonTinvention also provides various intermediate compounds useful in this process and methods for 
5 mating them. Specifically, this Invention relates to a process for preparing a compound of fonnula (B) 

X 

HO-i-Y 
(6) 

is wherein W is hydrogen or a protecting group; wherein X and Y are each independently selected from hydrogen, (CV 
CiJalkyl. (Co-C^alkenyl, (pa-C^kynyl, or X and Y are taken together with the carbon to which they are attached 

ny| ring Is not aromatic: and wherein the [C,^ 2 )a\W> (C 2 -C 12 )aHconyl, (CVC^alkynyl, (C 4 -C 8 )cycloBlkyl nng or (C 5 - 
CJcydoalkonyl ring is optionally further substituted by ona to three independently selected groups Z, where Z is as 
zo defined above; 

comprising reacting a compound of formula (S) 



X 



2S 




wherein Q Is halo, with a base to form the compound of formula (S). In a preferred embodiment, Q Is bromo. lodo 

chloro: mora preferably Q is bromo or iodo; and most preferabty Q Is bromo. 

[0008] The present invention further provides a process for preparing a compound of formula (7) 




(7) 



wherein W, X and Y are as defined above; 
45 comprising reacting a compound of formula (5) 



so 




55 wherein Q is as defined above, with a base to form the compound of formula C7). 

[0009] In a preferred embodiment, the compound of formula (5) Is prepared by reacting the compound of formula (4) 
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10 



T5 



SO 



(4) 



wherein W X and Y are as defined above, with a halogenating agent, wherein the halogen corresponds to Q in the 

compound'ot formula (5). In a preferred embodiment. Q Is bromo, and the compound of formula (5) is prepared by 

reacting the compound 0} foimula (4) with a bromlnating agent such as, e.g.. N-bromosucelnimide. 

[0010] In afurthar preferred embodiment, the compound of formula (4) is prepared by reacting a compound of formula 

12) 



(2) 



with a compound of formula (3) 



(3) 



so wherein W, X and Y are bs defined above, in The presence of a base to form the compound of formula (4). 
[00111 The present invention further provides a process for preparing a compound of formula (5) 



55 



40 



X 

0«Ar-Y 

wo-<J 

q o ■ 

(5) 

wherein Q, W, X and Y are as defined above, comprising reading the compound of formula (4) 



45 




with a halogenating agent, as described above, to form the compound of formula (5). 

[0012] In a preferred embodiment, the compound of formula (4) Is prepared by reacting a compound of formula (2) 

55 
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with a compound of formula (3 



TO 




wherein w, X and Y are as defined above, In the presence of a base to form the compound of formula (4), 
[0013] The present Invention further provides a process for preparing a compound of formula (4) 




wherein W, X and Y are as defined above; 
comprising reacting a compound of formula (2) 




(Z) 



35 

wrtn a compound of formula (3) 



AO 




45 In the presence of a base to form the compound of formula (4). 

[0014] The present Invention further provides a process for preparing a compound of formula l(a) 

X 

l(a) 

wherein X and Y are defined as above, comprising; 
(a) reacting a compound of formula (5) 
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10 



X 

O-V-Y 

(5) 

wherein Q * halo. W is hydrogen or a protecting group, and X and Y are as defined above, with a 
compound of formula (6); and 



base to form a 



15 



20 



X 

(6) 



group to form the compound of formula 1(a). 

. >u ^**...^6ffAiTnulaf6Usr^^ 
25 [0015] in a preferred embodimenUheoom^ 



30 



35 



43 



HO 




wherein X and Y ara as defined above; comprising: 
(a) reacting a compound of formula (5) 



OH 



X 

Q O 

(5) 



where ,nQ*h aW 
compound of formula (7); and 



55 



.TOT2I2I20054:^ 
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10 



15 



2Q 



25 



30 



WO 




Y 
OH 



(?) 



(b) where W is H. hydragenating the compound of formula (7) so formed to form the compound of formula t(a); or 

(c) where W Is a protecting group, hydrogenatlng the compound of formula (7) so formed and removing the pro- 
tecting group to form the compound of formula 1(a). 

[0017] The present Invention further provides a process for preparing a compound of formula \(a) 

X 




I 



HO ^ OH 



wherein X and Y are defined as above; comprising: 
(a) reacting a compound of formula (5) 

X 

Q O 

wherein Q is halo, W is hydrogen or a protecting group, and X and Y are as definod above, with a base to form a 
compound of formula (6); 



40 



45 



50 



55 



(B) 

(b) reacting the compound of formula (6) so formed with a base to form a compound of formula (7); and 

(7) 

(c) where W Is H, hydrogenatlng the compound of formula (7) so formed to form the compound of formula l(a); or 

(d) where W is a protecting group, hydragenating the compound of formula (7) so formed and removing the pro- 
tecting group to form the compound of formula l(a). 
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[001 B] The present Invention further provides a process for preparing a compound of formula l(a) 

X 




10 



15 



wherem X and Y are as defined above; comprising; 
(a) reacting a compound of formula (5) 



20 



X 
(5) 

wherein Q is helo, W Is hydrogen or a protecting group, and X and Y are as defined above, with a base to form a 
£5 compound of formula (6); 



30 



. (6) 

3S <b) reacting trie compound of formula (6) do formed with a base to form a compound of formula (7); and 



40 



WO 




Y 
OH 



m 



(c) where W is H, hydrogen ating the compound of formula (7) so formed to form the compound of formula 1(a); or 
d) where w is a protecting group, removing the protecting group from compound (7) so formed to form the com- 
pound of formula 1(b) 



50 



55 




and hydrogenating the compound of formula 1(b) so formed to form.the compound of formula 1(a). 



8 
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[0019] The present Invention further provides a process for preparing a compound of formula l(a) 

X 



10 



HO 



wherein X and Y are as defined above; comprising: 
(a) reacting a compound of formula (5) 




OH 



i(a) 



20 



30 



WO 



A 

(5) 



wherein Q is halo, W Is hydrogen or a protecting group, and X and Y are as defined above, whh a base to form a 
2s compound of formula (7); and 



WO 




V 
□H 



(7) 



as (b) wher9 WisH, hydrogenating the compound of formula (7) so formed to form the compound of formula l(a); or 

(c) where W Is a protecting group, removing the protecting group from compound (7) so formed to form the com- 
pound of formula 1(b) 



40 



45 



50 




HO OH 

Kb) 



and hydrogenating the compound of formula 1(b) so formed to form the compound of formula 1(a). 
[0020] IWq present invention further comprises a process for preparing a compound of formula 1(b) 




HO ^ OH 
1(b) 
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wherein X and Y are as defined above; comprising: 
(a) reacting a compound of formula (5) 

X 

O-V-Y 

wo-<J . 

(5) 

wherein Q is halo, W Is hydrogen or a protecting group, and X and Y are as defined above, with a base to form a 
is compound of formula (6); 

X 



20 



(6) 

ss (b) reacting the compound of foimula (6) eo formed with a base to form a compound of formula 1(b) when W is H, 
and a compound of formula (7) when W Is a protecting group: and 

X 

(7) 

as 

(c) when w is a protecting group, removing the protecting group from the compound of formula (7) so formed to 
form the compound of formula 1(b). 

[0021 ] Trie present Invention further provides a process for preparing a compound of formula l(b) 

40 

X 



« HO — ^ OH 

l(b) 

wherein X and Y arc defined as above; comprising: 

so 

(a) reacting a compound of formula (5) 
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10 



is 



20 



50 



X 

Q O 



wherein Q is halo. W is hydrogen or a protecting group, and X and Y are as defined above with a base to form a 
compound of formula 1(b) when W is H, and a compound of formula (7) when W is a protect^ group; and 




(b) when w is a protecting group, removing the protecting group from the compound of formula (7) so formed to 
form the compound of formula 1(b). 

[0D22] As explained below In the description of Scheme I. where W Is H, the compound of formula (5) can exist In 
25 equilibrium with the compound of formula (5') as follows. 

X HO v^Y 

30 WO' 



Q O U 

(5) (5 , 



where W is H, the compound of formula (5") may be formed directly from the compound of formula [A). * all of the 
processes described herein where W Is H. where the compound of claim (5) is utilized, thecompound erf claim (5 i ofln 
be utilized in its place under the same reaction conditions as recited, e.g.. to prepare the compounds o"MWB} Ot 
(7). The present invention also provides a process for preparing the compound of formula (5 ) by treating thecompound 
40 of formula (4), where W Is H. with a halogeneting agent to form the compound of formula {S-). 

10023] The various processes of the present invention, as described above, are Incorporated into Scheme 1 , shown 

[0024] In preferred non-Hmltlnfl embodiment. X and Y are taken together with thecartonto which they are attached 
to form a (CrCaJcycloalkyl ring or a (Cs-Cfljcycloalkenyl ring having the following structure: 




wherein n is 0. i . 2 or 3. where such <C s -C fl )cycloalkyl ring or (Cs-CeJcycioalkenyl ring is optionally substrtutad, and 
wherein the dashed line indicates an optional double bond at that position. In a non-limiting embodiment, the (Cg-c B ) 
cycloalkyl ring or (Cs-CaJcycloaltenyl ring is substituted by one to three Independently selected groups Z as defined 



[0025] In a preferred embodiment, X and Y are taken together with the carton to which they are attached to form a 
cydohexyi or cyelohexenyl ring, and most preferably a cyclohexyl ring. 
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mum , na furtherpre^ 

» rOQ d ST^r?^ te n together with the cart.cn to which they are attached to term a cyctohexyl or cy- 
^^2J?Sr LmImS substituted at the 3- or4-posWon. and more preferably at the 4-posit.on. 
mtSTtSt > ! anXr^MogeSer with the carbon toWh they are attached to form a cyclopenty, or cy- 
cloDentenvl rinq the ring Is preferably substituted at the 3-position. m 



is form: 



20 




25 which is substituted with one to three independently selected groups Z as described above; 
wherein n is 0. 1,or2. 

[0033] In a further preferred embodiment, n is 0 or 1. atth «t 
[0034] in a further preferred embodiment, n is 0; and the dashed line represents a double bond at that position. 
sv T00351 In a further preferred embodiment, n is 1 . hi ., h „, 
[0036] In a further preferred embedment, the ringformed by X and Y taken together W.th the carbon to wh,ch they 
are attached is substituted by OH, =0, =IMOH, CH 2 OH or 



35 



40 



S^tSSSSin- embodiment, n la 0; the ringformeaby X and Y teKen ^^^rbonto whfch 
thav are attached is substituted by =NOH; and the dashed line represents a double bond at that posWon 
[SSs? further prSed embodiment, r, is 1 ; and the ring formed by X and Y taken together with the carbon to 
which they are Attached Is substituted by OH, =0, =NOH, CH z OH, or 



so or a combination thereof. 

[0039] Where Z Is a (C 2 -C 9 )heterocycloalkyt substltuent, it is preferably a group of the formula. 



-N 
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10 



15 



wherein m is o, i or 2, and 
QisCH^NF^O, S, SO, orSC^. 

group consisting of OH, 'J*^/" >> wherein R 2 B s R* and R 5 are as defined above. 

^^.m' *• "* * nd "* ™ 81 """" 

[0042] In a further preferred embodiment, Z Is OH, 
[0D43] In a further preferred embodiment, Z Is Rf*C(0)Ck 

[0O46] In a further preferred embodiment, Z Is FPON-. 
roo47] In a further preferred embodiment, Z Is -NR^OR 2 ). 
[0048] In a further preferred embodiment, Z Is ^W^". 

lectedfrom the group consisting of: 

4-cyciohexyl resorclnol; 

4-cyclopentyt resorclnol; 
2S 4-p,4-dihydroxypheny0cyclohexanol; 

4-(2, 4-Dihydroxyphenyl)cyclohexanone; 

4-(2, 4-Dihydroxyphenyl)cyc|ohexanone oxime; 

0-Methyl-4-(2, 4-dihydroxyphenyl)cyc|ohexanone oxime; 

Q.BenzyM-(2 t 4'dihydroxyphenyl)eyc1ohexanone oxime; 
30 3-(2.4-dihydrGxy pheny l)-2-cyctohexer>1 -one ; 

(±)-3-(2,4-DlhydroxyphGnyl)cyclDhexanone; 

3-(2,4-Dlhydroxyphenyl )-2-cyclohexen-l -one oxime; 

(±)-3-(2,4-Dlhydroxyphenyl)cyc|ohexanone oxime; 

(±)-4-(3-(l -Piperazlnyl)cyclohexyD-1 ,3-borwenadiol; 
35 (±) .w;[3.(2ADIhydroxypheny1)cyclohexyl)m9thanesulfonamide; 

(±)-4-[3"(HydfOxymethyl)cyc1ohaxylJ-1 ,3-benzenediol; 
(±)^-[3-(Hydroxyamtno)cyclohexyI]-1 ,3-benzenedio!; 
c/^frans^-[^(Hydroxymethyl)eyclohexyl]-l ,3-benzenediol; 
c/sff/Hns^(4-Hydroxy-4-rnethylcyclohexyl)^1 l 3-ben2enedloli 
40 (±).<>Methyl-3-{2 ( 4-d1hydro)(yphsnyl)cyctohexanone oxime; 

(±)-3-(2 > 4^Dihydroxyphenyl)-1-fn©thylcyclohexanol; 
(±)-OBen2y]-3-(2,4-dihydroxyphenyOcyclohexanone oxime; 
3-(2 r 4-Dihydroxyphenyt)-2-cyclopentenone oxime; 

(±)«3-(2,4-Dihydroxyphenyl)cyclopentanone; 
45 (±)-3-(2,4-Dlhydroxyphenyl)cyclopentanone oxfme; 

4 - (2, 4 - Dlhydroxyphenyl) - 3 - cydohexen - 1 - one; 

cis / trans - N - (4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]acetamide; 

cis - N - [4 - [2, 4 - Dihydraxyphenyl)cyclolnexyl] - 1 - butanesulfonamide; 

tmns - N - [4 - (2. 4 - Dlhydroxyphenyl)cycJohexyllmethanesu1f on amide; 
si) cfe - W - [4 - (2, 4 - Dihydroxyphenyl)cyclohexyl]methanesulfonamide; 

4 - [4 - (4 - Hydroxyphenyl)cyclohexyl] -1,3- benzenedlol; 

cisArans - Methyl [4 - (2, 4 - dlhydroxyphenyl)cyclohexyQacetate; 

trans - Methyl [4 - (2, 4 - dlhydroxyphonyOcydohexydacetHte; 

cis - Methyl [4 - (2, 4 - dihydroxyphenyl)cyclohexy!lacetate; 
55 trans - [4 • (2, 4 - Dlhydroxyphenyl)cyclohexyl]acetlc acid; 

tis- [4 - (2, 4 - Dihydroxyphenyt)cyclohexyl]acetlc acid; 

c/at/ans - [4 - (2, 4- Dihydrcxyphenyl)cydohexyOaceiic acid; 

cisArans - [4-(2, 4-Dihydroxyphenyl)cyclohexyQacetonitrile; 
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cisftnans - 4 - [^(2-Aminoethyl)cyclohQxy!J-1 ,3-benzenediol; 
(±)-4-(3,3^Difluorocyc1ohexyl)-1 ,3-benzencdiol; 
(±)-3-(2,4-Dihydroxypherryl)cyclohexanecart3oxaniidQ; 
(±)-3-{2>Dlhydroxyphef(yl)^hyclroxy<^clohoxanecamoxamidB; 
s (±).3-(2 f 4-Dihyd^xyphenyl)-^©thy1cyclohGxanecartxixam!de; 

(±).4-p-Hydroxy^(hydro^ 
(±)-N-[3-(2,4-dihydroxyphenyl)cyclohexyl]acetamIde; 

cistoans -4-(2 t 4-Dihydroxyphanyl)cydohcxanecarboxyiic add; 
10 frart3-4-(2,4-DihydroxyphGnyl)cyclohexyl ethylearbamate; 

ftan^l-(2AWhydroxyphenyl)cyc|ohGxy1 cTclohexylearfcamate; 

f/ans -4^(2,4-Dihydroxyphenyl)cyclohexyl 4-fert-butylben2oate; 

/rans-^p^Dihydroxyphenyl )cyclohexyl 4-fluorobcnzoate; 

tmns - 4.(2, 4 - Dlhydroxyphenyl)cyctohexyl 4 - tjiFIuoromethylbenzoate; 
is tmns - 4 - (2, 4 - Dlnydroxyphenyl)cyclohaxyl 4 - methoxybenzoate; 

trans - 4 - (2, 4 - DlhydroxyphenyOcyclohoxyl 4 - methytbenzoate; 

trans- 4 - (2, 4 - Dlhydroxyphenyl)cyciohexyl 4 - chlorobcnzoate; 

tmns - 4 - (2, 4 - Dil>ydroxypheny0cyclohexy1 3,4 - dimethylbenzoate; 

trans - 4 • (2, 4 - Dihydraxyphenyl)cyclohexyl 3.4 - dichlorobenzoatc; 
20 rrans-4-[4-(Phonylsulfajiyl)cyclohexyQ-1 ,3-benzenediol; 

trans - 4-[4 - (PhGnylsuifonyl)cyclohexyl] - 1, 3 - benzenedlol; 

^(a^-DlhydroxyphenyOcyclo^exy^^y 1 P«P^wate; 

ethyl 4 - (2, 4 - dihydraxyphenyl) - 1 - hydrcxycyclohexane carboxylato; 

cls/trans • 4- [4-(hydroxyamino)cyclohexyl]-1 ,3 - benzenedlol; 
25 trans -4-[4-(methoxyamino)cyclDhexy(]-1 ,3- benzenediol; 

^T^^^T^T^ »*. «n • a compound combing a resell ring mono- 
eubstittited at the 4-posrHon, as defined above, and is represented by the structure of formula I. 
TOoir ^e ter^n W. as used herein, unless otherwise indicated, Includes saturated monovalent 
Es havtnSaS branched orcycllc moieties or combinations thereof, which may ormay not to furtheraujett- 
^"SS J or functional gLps on the Kyi group, as indicated herein, can be substrtuted anywhere on 

Es\refereb^ 

S.'mSS^ *«WWN* "itro, cyano and trlfluoromethyl. Any substituents or functional 
orouos on the aryl group, as Indicated herein, can be substituted anywhere on the aiyl group. 
SS The '£Z C or more substituents-. as used herein, raters to a number* 
L J m ovim,.m number of substituents possible based on the number of available bonding sites, 
poi halogen and. unless otherwise indicated, Includes chloro. Huoro. bromo 



so 



35 



AO 



45 



SO 



55 



■Sffl° The term 'acvr as used hersin, unless otherwise indicated, includes a radical of the general formula RCO 

«w,—r, tk» «o«rtftvw» ofi used herein Includes O-acy groups wherein "acyl Is as detinea aoove. 
SS 2 C ^SeiSoairwnen used torein. refers to pyrSdlnyl. tetrahydrofuranyl. dihydrofuranyl, tetnahy- 
Evre^ ox.r«ny.. methyienedloxyl, chromenyl, .soxazolldinyl. 1 

EESlSTiSldin 3^1, l,2-pyra20lldln-2.yl, 1 .a-pyrazolidln-^i. plperldlnyl thlomorphoUny . ^"J 
SS. S3 JteLydmmiaiin-^Ttetranydrothladlazinyl. morpholinyl. 1 . 2 - tetrah y d ^^ m ? y ';J'^2: 
SSLT I vl tetrahydro«epinyl, plperazinyl. chromanyl. etc. One of ordinary skill In the art will understand that the 

rowS le "{C,-C a )Hete ro aryl. when used herein, refers to furyl. thienyl, thiazolyl. pyrazoV), isothiaz olyl oxazolyl, isox 
S JSm triazoM. tetrezolyi, imidazolyl, 1 .a.s^adlazolyl, 1 .2,4-oxadiazolyl. 1^.3^adtezolyl I^NJh 
S iTiLo?! l.2,«hLiazofv. ( pyridyl. pyrlmldyl, pyrazlnyl. pyridaziny. -i******™*™ 
\ I \«£\Z pyrazofo 3.4-blpyridinyl, cinncllnyl, ptertdlnyl, purlnyl, 6.7-dlhydro.5H.[1]pynd,nyl, b k e " z ^J^2 
5 ^7 8 Sr^ulno!ln-S, benzoxazoVL benzothlazoy . benzisothiazotyl. ton^isoxazolyl I ,enz M^M» 
anaphmenyl. Slanaphtheny., benzofuranyl. Isobenzofuranyl, Isolndolyl. indo V l. j^^M 
quhfolyl pnthalazlnyl. qulnoxallnyl. qulnazollnyl. benzoxazlnyl. etc. One of ord.nary stall ,n the art will understand that 
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the connection of said (C^heterocycloalkyl rings can be through a carbon atom or through a nitrogen hetcroatom 

TO^ PC SmTOunds of formula I may contain chiral centers and therefore may exist in different enantiomeric and 
dlastereomeric forms. This invention relates to preparation of all optical Isomers, stereoisomers and tautomers of the 
s compounds of formula (, and mixtures thereof. ^. . tt . t ^ arsr 

[0061] Formula ! , as defined above, also includes compounds identical to those depicted but for the fact that one or 
more hydrogen, carbon or other atoms are replaced by Isotopes thereof. Such compounds may be useful as research 
and diagnostic tools in metabolism pharmacokinetic studies and In binding assays. 

[00621 The present invention also relates to preparation of the pharmaceutical^ acceptable acid addition and base 
io addition salts of any of the aforementioned compounds of formula L The acids which are used to prepare the pharma- 
ceutical^ acceptable acid addition salts of the aforementioned base compounds of this invention are those which form 
non-toxic acid addition salts, Le^ salts containing pharmacologically acceptable anions, such as the hydrochloride, 
hydrobromide, hydroiodide, nitrate, sulfate, bisulfete, phosphate, acid phosphate, acetate, lactate. Citrate, acid citrate, 
tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethaneeul- 
fonate benzenesulfonate, P -toluenesulfonate and pamoate (he., 1 ,l4Tiethylene-bis^(2-hydroxy-3rnaphthoate)) salts. 
[0063] The present Invention also provides various Intermediate compounds useful in the preparation of wide variety 
of resordnol derivatives. 

[0064] The present Invention provides an Intermediate compound of formula (4), where W, X and Y are as defined 
above, 

20 



X 



25 




[0065] In a preferred embodiment, the intermediate compound of formula (4) has the structure of formula (4a), 



30 



r 5°>Q>. 



(4a) 



where Wis as defined above, and n is Q, 1,2 or 3, 

[0066] In a further preferred embodiment, the intermediate compound of formula (4) has the structure of formula [4D) 
40 or (4c), 



45 




where w to as defined above. 

so [0067] Jn afurthcrprcferrad embodiment, the intermediate compound of formula (4) has the structure of formula (4G), 



55 
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5 




10 where W and Z are as defined above, and n Is 0, 1 , 2 or 3. 

[0068] In a further preferred embodiment, the Intermediate compound of formula (4) has the structure of formula (4e) 
□r(4t), 



15 




20 

where W and Z are as defined above. 

[00691 in a further preferred embodiment,^ 




where W and each Z are as defined above, and n Is 0, 1 , 2 or 3. 

[0070] In af urther preferred embodiment, the Intermediate compound of formula (4) has the structure of formula (4h) 
or (41), 



40 




where w and each Z are as defined above. 
4$ [0071] The present Invention further provides an intermediate compound of formula (5), 



X 



50 




(5) 



55 where Q, W. X and Y are as defined above. 

[0072] In a preferred embodiment, the intermediate compound of formula (5) has the structure of formula (5a) 
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(5a) 



wtiereinQarrdWareasclefiriedabove^ncinlsOJ.^ora. 
ip [O0731 In afurtherpreferred embodiment, the intermediate compound of formula (5) hastho structure of formula (5H) 
or (5c) 



15 



20 



25 



30 



Q O 



(5b) 



Q O 



wherein Q and Ware as defined above. 

[0074] in a further preferred embodiment, the intermediate compound of formula (5) has the structure of formula [5d) 



WO 




(5d) 



Q O 



wherein Q, W and Z are as defined above, and n Is 0, 1 , 2, or 3. 
55 [0075] In a further prof errad embodiment, the intermediate compound of formula (5) has the structure of formula (5e) 

or (5f). 



40 



45 



O-W (5 e} 
Q O 



0 j3 



Q O 



where Q, W and Z arc as defined above. 

[0076] In afurther preferred embodiment, the intermediate compound of formula (5) has the structure of formula (5g) 

50 
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[0077] 

or pi). 



TO 



WO 



(5h) 



Q 0 



«fhpr*in O W and each Z arc as defined above. 
» SSSST Tte prinSvenUon further provides an Intermedia* compound of formula (*>, 



20 




(5*) 



2S 



so 



(5'b) or (5'c), 



40 



° jl ° 



SK" "ESSES *• j « te «™ ound - M (5,) has " e ^ of ,omu,fl 

(5*d) or(5'e), 



50 



55 
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(5'f) orfPfi), 



JO 



t5 



2P 



25 



30 



wherein Q and each Z are as defined above. 
Detailed Description of the Invention 

[0083] The process of the present invention Is described In the following reaction schemes and discussion. 

Scheme 1 



(1) 



(2) 



o— c 



(3) 




55 



40 



45 



50 




ho' ^ oh 

l{a) 




HO' ^^OH 



1(b) 
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Schemed 
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1(d) 

™ un^rstandard conditions. For Instance, where the jJJJggJjL^ apparatus. Condensation of compounds 
2 a suitable base such as lithium dllsopropylam.de m an i wMW sow n halogenat | ng ^ 
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Citable reaction conditions. Such conditions ^.^^^Sh^N ^ethylformamideat about 140°C. 

Othorsoivontesuch as toluene or *^X^ on charcoal In ethanol, yields 

s d f ormula (7) to standard If^^Z^^l^T^^^ * is a P rtteCti " 9 ^T" 
compounds of the general formula Ka) when the protecting f^Z^. m to standard conditions that will be obvious 
pels of formula i(b) can be formed b ^i« of formula .(a) by 

tothosewtmsWHIntheart^^ 
etandardhydrogenationcond.bons.such^ 

[0086] Referring to Scheme 2 aa an exam P* ?^ Conversion to compounds of for- 

staring compound (1), which ^ > , 3 benzyli ceneten satlon can 

mula (8) can occur under standard cond Mo ns or Insta nce_ "J™*™* ^stark apparatus. Condensation 
oceurUtween compound (1)and*^^^^ 

of compounds of formula (8) wrth compounds 0 "™2^ l8 °"" r ^ ld9 , n w ether cal solvent followed by the 
men. of compounds of formula (8) w^ 

addition of a compound of formula (9) would ^^^^~^Z^so^a^^^^ 
wahasuitablab^minmlng^ 

can give compounds of lormula (11). Compounds of formula (1Z) may -mw i o » of formula (11) with a base 

WundersTftable reaction 

such as 1.MI*obU*c^^ ^ maen ga6 and palladium on 

subjection of compounds of formula (12) general formula l(e) when the protecting 

science, which are incorporated hereln *^ herein are useful for all of the purposes 
[0088] Resorolnol derives prepared acc^ 
pr^iousVdascribedforttese^ 

or for other cosmetic purposes can be W 9f f fi 2 ^ useful as skin-lightening agents, 
[0089] Where resorclnol derivatives prepared ■^^'J^JV^^^pi. lentigines (including age/liver 

Le may be used to treat <>*f**^ reduce skJn mefcnln levels by 
spo«). melasma/chloasma and postinflammaw^ 

inhibiting Reproduction of mel^^ 

as sun exposure), and typically by ^XmSn «rlnt in non^athological states so as to 

according to the present ' nv *" to , n in skin that has been exposed 

induca a lighter skin tone, as desired by the "s^- ortrichtoroacetlc 
40 toUVirmdlation.Tneycanalsobeused^ 

acid face peete) to lighten skin tone a^ p^^ 
dose administered, and speahc inte^ 
compoundem P .oyed,thecondi B onofthe^ 
being treated Preferably, the active compound is administered in an amount - 
45 treatment of or Improvement In the disorder cotton can ateo b6 used ln combi- 

[0090] An active compound P">P-*££ ^ p ^t^en^tio^ to protect against sun or UV-lnduced skin 
nation with sun screens (UVA or UVB ""^•^SSihafrgtti bleaching action. An active compound pre- 
dating or to enhance their ab^ 
par^accordlngtheprooessofthepresan t^ 
so orarvcorTpoundsthatinterart^thretino^^ 
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«. r m o» nhnm.ftceutical compositions comprising at least one of the compounds of formula (I), together with a 
h e ^£ZSSS!SSi or diluent Such impositions are generally formulated in a conventional manner 

1 . Tyrosinase (DO PA oxidase) assay us lno cell rysatfe: 
substrate. 

?. Melanin assay In human primary melanocytes: 
25 [00971 Compounds are Incubated with human primary melanocytes In the presence of f^SZl 

so the compounds in the new melanin synthesis that was stimulated by o-MSH. 
3 Tyrosine kinase assay (TK): 

raoSWl TK assays can be performed using purified tyrosine kinase domains of cruet, erb-B2, 01 ■ IGFH * 
3 s SdylgS pW^ted tyrosine res.due Is used In the assay. Colorimetnc s-gna.s are generated by horse- 
radish peroxidase, which Is conjugated to the antibody. 

£.. Human skin equivalent model' . 

40 [0099] A mixture of human melanocytes and keratinocytes is grown in an '"'«^^ D ^ 1 fS: 
i J JT TZL^innni ctructura that histologically and microscopically resembles the human skin epidermis. Test 
^SnSS^S^«* A i** drug ap P U?n. After Incubauon with ft. compounds po 
pM) for 3 days, the cells are washed extensively and lysed for DOPA oxidase assay. 

4s 5. IL-1 assay (lnterlaukln-1 assay): 

mi nni An IL la ELISA assay (R&D system) can be used to evaluate the effect of compounds on IL-1 secretion in a 
ES skin t^SS^M a to a" p inflammatory cytokine and P *ys a mle in UV-lnduced sk,n mflammabon. 

so 6. In vivo study: 

fnimi Black or dark brown guinea pigs with homogeneous skin color can be used in this study A solution of the Ml 
10101] Blackorda^or^ n ^jha nol propylene glycol, 70:30) and the vehicle control are applied to the animals twice 
SXCT^ depigmentation can be determined by subtract^ the light 

; n^imfted to the specific details of these examples. Melting points are uncorrected. Proton nuclear magnetic reao- 
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ere expressed In parts per million (ppm) downrietd from teirametny!eiiane (TMS). The peak shapes are denoted as 



EXAMPLES 
Intermediate 1 

3 - fBenzvloxvl • 2 - cyclo hexen - 1 - one 



KH041 To a round bottomed flask equipped with magnetic stirrer and Dean Stark apparatus was added 1 . 3 - cy- 
clohexanedlone (70.0 g, 624 mmol). toluene (500 ml). P - toluenesulfonlc add monohydrate (1 .68 g 8.83 mmol) and 
benzvl alcohol (65.5 g, 606 mmol). The resulting solution was heated under reflux for 2 hr. The reaction mature was 
cooled to room temperature and washed with saturated aqueous sodium carbonate solution (4x50 ml). The organic 
if layer was washed with brine (50 ml), dried over magnesium sulfate, filtered and concentrated m m 

brown oil which crystallised upon standing. The crude crystalline material was slurried in /sepropyi after (100 ml) and 
stirred at O'C for 2 hr. tub mixture was filtered and the crystalline material was washed wrth ice cold Kopropyl ether 
(3x1 00 ml) followed by cold petroleum ether (1 00 ml). The resulting solid was dried overnight under reduced pressure 
to furnish the title compound (85.3g, es%). m/z (ES-) 203 (M+H*). 



20 



Intermediate 2 

(± >3 - (Benzvloxy) - 6 ■ (8 - hydroxy • 1.4 - dioxasplro r4. 5ldec- 8 - yl) - 2 - cyclohexen - 1 - one 

* [01 05] To a round bottomed flask equipped with magnetic stirrer was added anhydrous Mr ahvdroJuran (600 ml) and 
dllsopropylamlne (38.1 ml. 272 mmol). The stirred solution was cooled to and n - butyl lithium (113.4 ml. 272 
mmol. 2.4 M in hexanes) was added dropwise via syringe in 20 ml portions. The resulting yellow solution was stirred 
for 35 min at -78»C, then 3 - (benzyloxy) - 2 - cyclohexen - 1 - one (50.0 g. 248 mmol) was added as a solution! n 
anhydrous tetrahydrofuran (1 00 ml). The solution was stirred for 1 hr prior to the addition of cyclohexane - 1 ,4 - dlone 
monoethylene ketal (38.7 g, 248 mmol) as a solution In anhydrous tetrahydrofuran (100 ml). The solution was stirred 
for 2 hr at -78°C then allowed to warm slowly to room temperature over 1 hr. Saturated aqueous ammonium chloride 
(80 mil was added followed by dlctiloramethane (700 ml) and the mixture was stirred until no solids remained. The 
layers were separated and the aqueous phase extracted with dichloromethane (2X100 ml). The combined organic 
layers were washed with brine (50 ml), dried over magnesium sulfate, then concentrated in vacuo. Trituration of the 
resulting solid with methanol afforded the title compound (78.4 g, 88%). mft (£S+) 359 <Mi-H+). 

Intermediate 3 

f+ yi . (Benzvloxv) ~ 6 - bromo - 3 - <1 ,4 ■ dloxasPlror4.51 d ec - 8 - vlV 2 - nxablcyclo T2-2-21t>ctan ■ 5 - one 



30 



40 



F01061 A round bottomed flask equipped with magnetic stirrer was charged with (±)-3-(ben2ytoxy) - 6 - (B - hydroxy 
- 1 4 - dioxaspiro[4.5]dec - B - yt) - 2 - cyclohexen - 1 - one (784 g, 219 mmol) and dichloromethane (600 ml). To the 
stirred solution was added W-bromosucclnlmlde (40.9 g, 230 mmol) in one portion, followed by aqueous hvdrobrornid 
acid (3 drops 4B% aqueous solution). The resulting solution was stirred at room temperature for2 hr. then poured into 
« a separating funnel containing aqueous sodium merdblaulfire solution (150 ml) and dichloromethane (200 ml) and the 
funnel was shaken vigorously. The layers were separated and the organic layer was washed witti ^200 ml£ dried 
over magnesium sulfate, filtered, then concentrated In vacuo to give a solid. Trituration with methanol (500 ml) afforded 
the title compound (82.8 g, B8%) as a white solid, m/z (ES + ) 437 and 439 [(1 :1 ). M+H*]. 

50 Intermediate 4 

s - fBenzvtoxv) - 2 - (1 ■ 4 - dloxasplroM.SIttee - 7 - en - 8 - vDphenol 

r0107l A round bottomed flask wae charged with (±)-1 - (benzyloxy) - 6 - bromo - 3 - (1 . 4 - dioxaspiro[45]dec - 8 - 
55 «|) - 2 - oxabicyclo[22.2)octan - 5 - one (36 g. 82.4 mmol) and anhydrous N. N - dimethylformamlde (300 ml) To the 
stirred solution was added 1.8- diazabicydo(5.4.0]undec • 7 • ene (13.6 ml. 90.6 mmol) in one portion before heating 
to 140"C for 19 hr with vigorous stirring. The reaction mixture was allowed to cool to room temperature and most of 
the solvent was removed under reduced pressure. Tbe remaining oa was partitioned between dtehlorometnane (500 
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ml) and water (1 00 ml), and the layers were separated. The organic phase was washed with water (2x1 00 ml) followed 
by brine (100ml). The organic phase was dried over magnesium sulfate, filtered and concentrated In vacuo to afford 
a brown solid which was adsorbed onto silica gel. Purification via flash column chromatography (SI0 2 . dichloromethane 
then athyl acetate/ petroleum ether, 3:7, vA/) furnished an off white solid which was slurried in methanol (150 ml). The 
5 slurry was stirred tor 20 min, filtered and washed with methanol (50 ml). The litis compound {1 B.2g, 65%) was isolated 
as a white solid after removal of excess solvent under reduced pressure, m/z (ES+) 339(M+H + ). 

Example 1 

10 4-(1,4- Dtoxasplror4.5ldec - 6-vlV 1,3 ■ b enzenedtol 

[01 081 A round bottomed flask equipped with magnetic stirrer was charged with 5 - (benzyloxy) - 2 - (1 , 4 - dioxasplro 
[4 5]dec - 7 - en - 8 - yl)phenol (14.S g, 42.B mmol) and tetrahydrofuran (50 ml). The stirred mixture was gentJy heated 
until a solution formed, after which the solution was allowed to cool to room temperature. Ethanol (1 00 ml) and palladium 
15 (4 54 g 1 0% on activated carbon) ware added sequentially. The reaction vessel was then evacuated, placed under a 
hydrogen atmosphere and stirred vigorously for 24 nr. The reaction mixture was filtered through a celite plug, washing 
with ethyl acetate. The filtrate was concentrated in vacuo to give an off white solid. The crude solid was slurried in 
dichloromethane (200ml), then collected on a sinter, affording the title compound (10.2g, 95%) as a white solid, mfr 
(ES + ) 251(M+H+). 



so 



Example 2 

4 - (2, 4 - PlhydroxyphenyQcyclohexanone 

2s [0109] A round bottomed flask equipped with magnetic stirrer was charged with 4 - (1 , 4-dioxaspiro[45]dec - B - yl) 
- 1 3 - benzenedlol {11 .3 g, 45.2 mmol), acetone (250 ml) and water (50 ml). To the stirred solution was added pyridlnlum 
p .'toluenesulfonate (1 .1 4 g, 4.52 mmol) In one portion and the reaction mixture was then heated under reflux for 8 hr 
After allowing the reaction mixture to cool to room temperature, most of the acetone was removed In vacuo and the 
remaining mixture was partitioned between ethyl acetate (200 ml) and water (50 ml). Tha aqueous layer was extracted 

30 with ethyl acetate {3x50 ml) and the combined organic layers were washed with brine (30 ml) , dried over magnesium 
sulfate, filtered and concentrated under reduced pressure to afford an off-white powder. After washing the powder with 
dichloromethane (100 ml) and ramoval of excess solvent under reduced pressure, the title compound (9.30 g, 1 00%) 
was obtained as an off-white powder, mft (CS + ) 207 (M+H+); S H (C0 3 OD) 1 - fi4 " 1 - 97 < 2H « m >' 2A 5 " 2 23 ( 2H ' m >' 2 ' 36 
- 2 45 (2H, m), 2.58-2,68 (2h, m), 3.39 (1H, tt), 6.26 (1H, dd), 6.34 (1H, d), 6.96 (1H, d). 

35 [0110] All patents, patent applications, and publications cited above are Incorporated herein by reference In their 
entirety. 

[0111] The present invention is not to be limited in scope by the specific embodiments described herein, which are 
Intended as single illustrations of individual aspects of the invention, and functionally equivalent methods and compo- 
nents are within the scope of the Invention. Indeed, various modifications of the invention, in addition to those shown 
40 and described herein will become apparent to those skilled In the art from the foregoing description. Such modifications 
are intended to fall within the scope of the appended claims. 



45 



50 



Claims 

1. A process for preparing a compound of formula (6) 

X 

(6) 

wherein W Is hydrogen or a protecting group; 

wherein X and Y are each Independently selected from hydrogen, {C r C 12 )alKyl, (C 2 -C ia )alkenyl, (CrC ia ) 
aikynyl, or X and Y are taken together with the carbon to which they are attached to form a (C 4 -C B )cydoalkyl 
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ri n 9 or M**** - — ~ - ^ W r ' n9 ^ " 

—.nthe^^^^ 

ring is optionally substituted by ^» C 2 -C s )heteroaryl; «*W 

, group costing of cyano; halo; (ft"****"* ■J^^SS^jaltoJ; CC,**-* (CfCrf 

(WW (C 2 -C 6 )alkynyl; ^^' C °S trifluoromethyl^-Ce) 
dMs nlm cyanoi^-CJalleyl-, hatoPfC. )a*yh "JJ^gWP ™ ,~ xacytamlno-; amlno^-Cs) 
alkyk (C-CsJacylamino-; tC^acylamlno^-c^alkyl- ^Wp^ggJ rtynrfmlno^-CJaeyH 

R^CR^C^alkyl+NR 2 ^:-*^^ (iJL, 1 ' 0 r aryKCi-CaJalkyl-; 

comprising reacting a compound of formula (5) or (5 ) 



10 



15 



20 



25 



WO 



35 



(5) ° 

wherein Q * ha.o, and W, X and Y are as defined above, with a base to form the compound oT tormu* (6). 

2. The process according* claim 1 , wherein Q Is bromo, lodo orchloro. 

3. The process according to claim 1 . wherein Q is bromo. 

4. A process for preparing a compound of formula (7) 



* (7) 



50 



55 



ling a op»».s«» MM*** W "»» «- "^P"? TSSSSoaEl: Cvcm.*™*; «yllc,-CJ 



p ra a»9'IKM2l2l»J:MM^ 
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alkyk nitro; cyano(C t -C B )aiky|-; halo(C 1 -Q 6 )alkyl-; nltro^-C^alky!-; trifluoromethyl; trffluoromethyltC^ 

alkyl- (C 1 -C 6 )acylamino; (CT^acylamino^-CBjalkyl-; (C^afooxyfC^acylamlno-; amlno(C t -CB) 

acyk amlno(C 1 -C fi )acyl(C 1 -C 6 )aDcyl-; (C 1 -C B )alkylamino(C 1 -C 6 )acyl-; ((C^g) alKylfeaitfnolCrCyacyl-; 

-CO>; -(C 1 -C 6 )allcyt-C0 2 Fl2;-C(O)N(R 2 ) 2 ; -(C 1 -C 6 )a1fcyl^C(0)N(R»fa; R 2 ON=; R z ON=(C r C^aIkyl-; 
5 R2QN=CR2(C 1 -C 6 )allcyl--NR2(OR2); .(C^CeJaJjQrl-NRatORS); ^(0)(NR2QR2); -(C 1 -C 6 )alkyl-C{0)(N F^OR 2 ); 

-S(O) R 2 ' wherein each R 2 is independently selected from hydrogen, (C r Cfi)alkyl, aryl, or aryKCVCeJalkyl-; 

R3C<0)0-. wherein R* Is (CrCtfalkyl. aryl, or aryl(C r C B )alkyl-; R^CtOJO^C^CJallcyl-; R4R5N-C(0)-O-; 

R*R5NS(0)2-; R*R s NS(0)2(C r C 6 )alkyl-i R^S(0) 2 R5N-; r^S(0) 2 RS N( c T -c 6 )ailcyl-; wherein m Is 01 or 2 and 

r4 ariC | R5 are each Independently selected from hydrogen or (C-j-Cg^llcyl; -C(=NR 6 )(N(R*) 2 ); -{Ci-CeJalkyl- 
10 C^NR^MR 4 )^ wherein R 5 represents OR 2 or R 2 wherein R 2 is defined as above; -OCCOJaryKC^CeJalkyi;- 

NH(C r C e )alkyl; aryKC^-C^alkyl-HN-; and a total; 

comprising reacting a compound of formula (5) or (5 1 ) 

15 X HO Y 

WO^ 



° (5) ° 




O 



(5') 

wnereln Q Is halo, and W, X and Y are as defined above, with a base to form the compound of formula (7). 

25 

5. The process according to claim 4, wherein Q Is bromo, iodo orchloro. 

6. The process according to claim 4, wherein Q is bromo. 

30 7. The process according to claim 1 or claim 4, wherein the compound of formula (5) is prepared by reacting the 
compound of formula (4) 



35 



40 



x5^ 

(4) 



X 

Y 



wherein W, X and Y are as defined above, with a halogenatlng agent to form the compound of f ormula (5), 

8. The process according to claim 7, wherein the halogonatlng agent is a brominating agent. 

45 9. The process according to claim 8, wherein the brominating agent is N-bromosuccinimlde. 

10. The process according to claim 7, wherein the compound of formula (4) Is prepared by reacting a compound of 
formula (2) 



50 



W0 JCX 0 

(2) 



with a compound of formula (a) 
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5 (3) 

—*x-»- — — — «* 



" „. Apro ccssfor P r e parin9acoTnpoundoff Q rmu la (5) 
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20 



30 



35 



40 



X 




Ssassssasjaas 1 



' HOJ 



50 wo^^o 

(A) 



-«.--«.--— 



53 wtioraln 
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,3 Th. p»0« — W- «" <"■ * "* ■" OT '""*' g ,Se "' * ►" 1 " m '" U "" lm " ,e 



formula (2) 



5 



10 



75 



20 



with a compound of formula (3) 



(2) 



o=c' 



*Y 
(3) 



15. A process for preparing a compound of formula (51 



50 



55 



40 




45 



30 



55 



rins to optionally ^^^^t^ (C^heteroary.-, arytjC,-* 

group consisting of cyano; halo, <Pt^^' J^T* £ k0J(V . arvKCH-CeJalkoxy-: (Ci-Ca)**': (^-Ce) 
° lky ?; =o ; =CHO(C 1 -C fi )al.yl i amino; (Ct-^^Kylaffilfto-CO-; t^8" 

aiky^ 

iro; cyenofC^alkyH ha.o(C ; ^£all^ JJJ Ci ^XSi-CJaoyLiuno-; amlno(C r C s )acyl-; am.no 
calamine-; (C^aeylamlnoiarQa)^ J^JkSSa aSaamtno^-CeJacyl-; -^V* -«V 

ilk*-; rW** •t C l' C «> a, ^- N * t0R ?L:° < P i , J • TSw arS W aryl(C -C 6 W-: wherein 
^^independently selected^ 

B3 ta (C^alkyl, aryl, or ^^S^^SS^^^i. 1 or 2, and R* and R 5 are each 



a ryl(C 1 -C 6 W- HN -' andakBtal: . ,„ 

comprising reacting the compound of formula (4) 
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10 



WO 

(4) 

1 6. The process according to claim 1 5, wherein the halogenating agent is a brominatlng agent. 
17 The process according to claim 1 6. wherein the brominatlng agent is N-bromosucdnimide. 
» 1 B. The process according to Cairn IS, wherein the compound o, tcmu.a (4) is prepared by reacting a compound o, 
formula (2) 



20 



W0 X^ o 

(2) 



o=c. 



with a compound o1 formula (3) 



30 \y 

(3) 

19. A process tor preparing a compound of formula (A) 

X 

AO HOJ 

jCP y 



45 



50 



wherein Wis hydrogen or a protecting group; (C-C,,laltenyl. (Co-Co) 

wherein X and Y are each 

alkynyl. orXand Y are taker itogether with heeaAon to ^^^^.^^^^^ la not 
ring or (c s -Ca)cycloalkenyl ring, provided that the (C*-Ca)cycloaiKyi nng or ^ B 6I y 

St^C,-^^ 

ring is optionally substtutad by ^"^^ 

group consisting of cyano; halo: ICVC^alkyl, ^J^regwww ™ -Lataws <C,-C 6 )acyl; (0,-Ce) 
V; =0; ^CHCKC-CdaBtyl: amino; hydroxy; ^.^Mb S^aSmlno-CO-: 

aWam*os aryl(C r C 6 ^^ 



PAGE 33/49 * RCVD AT 2Q/2005 4:16:04 PM [Eastern Standard Time] * SVR:USPT0^FXRF-1/1 * DN1S:8729306 * CS1D: * DURATION (mm^s):1248 



T-236 P- 034/049 K60 

-&2-2005 *04.:21pm Fro™" 

EP1 134 207 A1 



75 



20 



25 



(2) 

with a compound of tomnula (3) 

(3) 



a, 20. A process for preparing a-compound of formula 1(a) 

X 




40 



SO 



55 



Swf *0; =CHO(C^ B )allqrt; amino; hydroxy, (C -Ce » » W ' ^ 1 ^. NH .. (Cl ^ 6 )allcy)amino-CO-; 
SSamino, -W***^^ 

(C-CJalkonyl; (C 2 - c B> alk ynV ,: hydroxy(Cv -cy ai Ky , £1 •> ; j^^nyl; trifluoromethyl^-Cs) 
2ojS n«m; oyano^ Ca )al^; halo(C^ 6 )alky|.; ^^J^^ ^.^ino.; amino(C 1 .C 6 ) 
S- : ^-cSacytenllno.; J^minotC.-C^aoyH 

iSt^SUS each R 2 is .ndapendenUy 2W*>H* 
R3C 0)0, wherein R a Is (ft-C^. aryl, " ^^^^^/^-^n.liO.1 or2,and 
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(a) reacting a compound of formula (5) or (5') 

5 

x 'V 
o-V-Y f^r x 



to form a compound of lormula (6); and 



20 



25 



50 




21. A process for preparing a compound of formula 1(a) 

HO'^^OH 
1(9) 

aromatic; „ , r (c..&)wloalkylringor(C5-C 8 )oyoloall<finyl 

and wherein the VW**. ^^T^^^SImMv^ Z. wher* Z Is selected from fro 

S « option^ ^* ted h K^ ^^T^jSa 
group consisting of cyano; halo; (C^b)^^. ary«.^-2 •» ^(t^altoxsf-; (&,-C6)acyl; (CfCy). 

=0; ^CHO^-C^I; ^^^^SfaSSSUf^ (C^al^lnc-CO-; 
al*ylaminc-; a.yl(C r e B )atfcylan,lno-; ■^^iJiltW^ (C-CeJacyloxy^-Ce) 
(SUkcnyl; (C^alKynyl; 

altownino; cyanofCvCsJalkyl-; hatt^-c^aW • . "TO rj* jLta^-Ctfa*lmli»'. amlno{&,-C6) 
S- : (C^acyfamlno-; Pi**)-*"^:^^ a^mlno^-O^cyl-; 

5 0) B *5 each R* is independently ^^^jJ^^tS^a^, 
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NH(C,-C6)alkyi; aiyKC^atkyl-HN-; ora tetBl: ^P"*' 1 ^"- 
5 (a) reacting a compound of formula (5) or (5') 

x HO v 

o-v-y rr <x 

(5) ° m 

wherein Q is halo, W is hydrogen or a protecting group, and X and Y are as defined abov*. with a 
to form a compound of formula (7); and 

X. 

V 



19 



IS 



20 



WO OH 
(7) 

where W 15 H, hydrogenatlng the compound of formula (7) soformed to form the compound of formula 



W 
1(a); or 



so 



(c) where W is a protecting group, hydrogenatlng th» compound of formula (7) so formed and removing 
the protecting group to form the compound of formula 1(a). 



22. A process for preparing a compound of formula 1 (a) 

35 



40 



45 



50 



55 




wherein X and Y are each independently selected from hydrogen. (C^C^aJkyl ^^^^"J 
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iSTS S3n eroh R 2 Is Independently selected from hydrogen. (C^alkyl, aryl, or «*Pt«Wfe 
£™£ereS^^^ 

C{=NR s )(N(R 4 ) a ) wherein R* represenis OR* or R 2 wherein R 2 is defined as above; -OC^fliyt^-CsJalKyi, 
NH(C n -C6)al|tyl; aryl(C r Ce)aJkyl-HN-; and a ketal; comprising: 



(a) reacting a compound of formula (5) or (5") 



15 WO 



■fir ^ 



q o 

(5) 



(5*) 



wherein Q is halo, W is hydrogen or a protecting group, and X and Y are as defined above, with a base 
to form a compound of formula (6); 



X 

(6) 



(b) reacting the compound of formula (6) so formed with a basa to form a compound of formula (7); and 

X 

(7) 



(c) Where W Is H. hydrogenating the compound of formula (7) so formed to form the compound of formula 
45 l(a); or 

<d) where w is a protecting group, hydrogenating the compound of formula (7) so formed and removing 
the protecting group to form the compound of formula l(a). 

so 23. A process for preparing a compound of formula l(a) 



55 
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10 



£0 



30 



$5 



50 




— X an, Y are *«h ^pen^ ^ 

ring is optional* STS^ (^heteroaryl; 

group consisting of cyano; halo; Pi-C,)^ TlcSStaKT ary»(C 1 -C B )a*oxr; A-t^acyl; <C t -CJ 
V; =0: ^HO^^alkyl: am '™^- ^Sxy^CQ-NH.; (C^ai^arnmo^O-; 

alKtfamlno-. ^^^^ rc^acyloxy^-Cd 
(C^alkenyl: PVCJWSf ffc g SS^UoSm-hyl: trifiuoromothyi 

altoh nltro: eyanofA-CsJalkyl-. halo^-Ca^lvK row*i ^jw j famine-: aminolC,-^ 
E- W Wamino-; (^^^^^SA^nS^S alkyl) 2 amlno(C 1 -C B )acyl-; 

.S(0 )(n B2; whore ln each R* Is independently -l«Wj SJW&Sc^JaW. *H S N-C(0)-0-; 
C(-nh w ^ v.iu.lij^ andaketal: comprising: 



(a) reacting a compound ot formula (5) or (5') 



X HO Y 

Q 0 

«■ (5) (ff) 

♦ rfi „ n „™, n and X end Y are as defined above, with a base 
wherein Q is halo, W is hydrogen or a protecting group, and X ano 
45 to form a compound of formula (6); 

X 

(6) 

^eacuruthecompoun^^ 
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10 



15 



20 



M where W isH, hydrogenailng the compound of formula (7) so formed to form the compound of formula 
l(a);er 

(d) where W is a protecting group, removing the protecting group from compound (7) so formed to form 
the compound of formula 1 (b) 




Kb) 

and hydrogenating the compound of formula I(b) so formed to form the compound of formula l(a). 
24. A process for preparing a compound of formula l(a) 



30 



35 




40 aromatic; 



Wherein X and Y are each indopandentry selected from hydrogen, (C^C^alkyl ^' C ^f^J^^. 
Tkyny , or X and Y are taken together with the carbon to which they are attached to orm a (^J>^TZ 
5ng (C r Ce)oyoloalkenyl ring, provided that the (C^cycloalkyl ring or (C-cycycloalkenyl ring ,s not 



4S 



50 



andSSelnthe (C-C^alkyi. l C 2 -c 12 )aiKenyl. (Ca-C^allcynyl, (C 4 -C 6 )cycloall<yl ring orps-CaJcycloalkenyl 
STs opni^auruted by one to three independently elected groups Z where Z Is selectee Urom £• 

gmup consisting of cyano; halo; (CV^alkvl; ary.; (^^^^^^^f^^^S 
ato,-- oO; rfJHO^-C^alkyl; amino; hydroxy; (GrC^alkoxy; aryl^-CsJalkoxy.; (Ci^yl (C£5b) 
aEamlno-; aiV l(c"c 6 )alcyUmlno.; amlno(C r C 6 )alkyl-; ( Cl -C 6 )alkoxy-CO-NH-; V^^mo-CO-, 
aiKyi^ino , ary i i 6 , y nydroxyfC-Ca^lkyl-; (C^-C^alkoxylC^eJalKyl-; (C^CsJacyloxyt^-Cg) 
S?KS«S£S2fc J2K^^^S^ trlfluoromemyl; trilluoromethy.jC^ 
aZk (cf-Slamino- (C^CeJacylamino^-C^lkyJ-; (C 1 -C 6 )alko X y(C 1 -C 6 )acylamlno-; ^M^-Cs) 
S' £*2»3S^^l5h (C,-C 6 )all<ylamino(C 1 .C a )acyl-; ((0,-CW aJkyl)^mino(C r ^a<vl-: 

Xo )m R2; wherein each R* Is independently selected from hydrogen^ Fr4W ^ SfiSffS ' 
S)0- wherein R* is (C^alkyl. aryl. or aiyl^-^alkyl-i ^jo^-Crf-iky H ** SN ;° °>;°-; 
Ski R*RSNS(OUC -Cs)alkyK R«S(0) 2 R»N-; ^O^N^^alkyJ-: whamin m b 0 1 or 2 and 
S a7d & each Independent^ selected fromVogen or (Chalky!; ^NRWW; 
S=Nr5n(^T wherein RB represents OR* or RP wherein R 2 is defined as above; ^cpfrryKC^alkyl,- 
NHCCvCaJalkyt; aryl(C r C6)alkyl-HN-; and a ketal; comprising: 
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(a) reacting a compound of tormuia (5) or (5') 



X 



WO 



Q O 
U (5) 




wherein Q Is halo, W Is hydrogen or a prolong group, and X and Y are as defined above, with a base 
>5 to form a compound of formula (7); and 



X 

Y 




20 

(7) 

SS (b) where WisH, hydrogenailng the compound of formula (7) so formed to form the compound of formula 

l(a);or 

(c) where W is a protecting group, removing the protecting group from compound (7) so formed to form 
so the compound of formula l(b) 

HO-^^OH 
Kb) 

and hydrogenaUng the compound of formula l(b) so formed to form the compound of formula l(a). 
25. A process for preparing a compound of formula l[b) 

Kb) 

wherein X and Y are each independently selected from hydrogen, (C r C 12 )alkyl, (r^-C^alkenyl, (C 2 -C 1Z ) 
alkvnyl or X and Y are: taken togetherwlth the carbon to which they are attached to form a (C^CaJcydoalkyl 
ring or'tCVCeJcycloalkenyl ring, provided that the (C^-cjcycloalkyl ring or (C 5 -Ca)cycloa!kenyl ring Is not 

arXJSein the ( Cl -C 12 )alkyl. (CrC^alkenyl. (CVC ia )aikynyl. (G 4 -c a )cycloaIkyl ring o ;.<^^°^ e " y ' 
ring is optionally substituted by one to three Independently selected groups Z, where Z ,s selected from the 



so 



55 
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50 



45 



5Q 



(a) reacting a compound of formula (5) or (5') 



20 o-vy r^i * 



wo 



Q (5) (5") 

v onr) Y are as defined above, with a base 
wMflfe O is halo, W is hydrogen or a protecting group, and X and Y are 
to form a compound of foimula (6); 

X 

(6) 




WO'^^ OH 
(7) 

irom the compound o( formula (7) eo 

formed »' term the compound ©/formula 1(b). 
ss 26. A process for preparing a compound of formula 1(b) 



(c) when W Is a protecting P rotectin 9 9 ™ Up ' 
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s HO'^^OH 

Kb) 

x and Y are each independently selected from Hydrogen, (C-C^allcyl, (CyC^alkenyl. (^-C,^ 
where n X an id Y •» «*» noepna nuy ^ b ^ ^ g (CVC8)cyc , oalky , 

Sin the ^ (C r C 12 )a. k enyl. ^^^^^^^S^Z 
ring la optionally aubatltuted by one to three Independently selected A™^ 2 ^ "S^J^S 

S'S £3K. M indejendently selected from hydrogen, (*4»d». «* or - jgrCjgy 

J "JJS^S. iniependlntfy selected frU hydrogen on (C^aHcyl; ^(N( ^ Jft^Jf 
c ( =Nfi6)(N(R*) 2 ) wherein F*> represents ORZ or R2 wherein R 2 Is defined as above; .oc^aryitC^alkyl, 
NHiCVCgJalkyl; aryl(C 1 -C 6 )alkyl-HN-; and a teial; comprising: 

(a) reacting a compound of formula (5) or (5') 

Q O w 

< 5 > • (5") 

wherein Q Is halo, W la hydrogen or a protecting group, and X and Y are as denned above, wiif > a base 
to torn. a compound of formula 1 (b) when WisH, end a compound of formula (7) when W » a protecbng 

group; and 



10 



15 



20 



25 



30 



35 



40 



45 



60 




WO 



(b) when W is a protecting group, removing the protecting group from the compound of fofmula (7) so 
formed to form the compound of fonnula l(b). 



27, The process 



of claim 1 , wherein X and Y arc taken together with the carbon to which they are attached to form a 
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<C 4 -Ca)cycloalky1 ring or (C 5 -Ca)cycloalkenyl ring which Is optionally substituted. 

28. The process of claim 27, wherein the (C 4 -Ca)oyetoalkyl or (Cs-CaJcycloalkenyl ring is substituted by one to three 
independently selected groups Z. 
* 29. The process of claim 27, wherein X and Y are taken together with the carbon to which they are attached to form 
acyclohaxyl orcyclohoxenyl ring. 

30. The process of claim 27. wherein X and Y are taken together with the carbon to which they are attached to form 
jo a cyclopentyl or cyciopentenyl ring. 

31. The process of claim 27, wherein the (C 4 -Ce)cycloalkyl or (Cs-CaJcycloalkenyl ring is not substituted. 

32. The process of claim 27, wherein the (C^e)cycloalkyl or (C s .C 8 )cydo a ikenyl ring Is monosubsUtuted. 

33. The process of claim 27, wherein the (C^cycloatkyl or (Cs-C^cycloalkenyl ring Is dlsubstituted. 

34. The procees of claim 29. wherein the cyclohexyl or eyclohexenyl ring is monosubstltuted at the 3- or 4-posltlon. 
20 35. The process of claim 30, wherein the cyclopentyl or cyciopentenyl ring is monosubstltuted at the 3-positlon. 

36, A compound having the structure of formula (4). 



30 



(4) 



40 



45 



SO 



55 



whorein W is hydrogen or a protecting group; and wherein X aad Y are each independently sal*** from 

alM-- =0- =CHO(C 1 .c 8 )alkyl; amino; hydroxy, (C^alkoxy; aryKC^^alkoxy-; (Cj-C^acyl; (C^ 
alK amino^ arylfcLcJaikyiamlno.; aminc^-C^arky!-, (d-C^alkoxy-CO-NH-; (CrC^elkylamino-CO-; 
Sc^e'ny 1: V cj^ny.; hydroxy(C^W (C^^koxy^alky.-; (f g£) 
Ul-; nitro; iranoTc^CsJalkyl-, halo( Cl -C 6 )alkyl-; nltro(C r C 6 )alkyf-; trlfluoromethyl; trWIuoromethyl (C v Cj 
alkyl- (C,-cJacylamlno-; (C 1 -C s )acylamlno(C 1 -C 8 )alkyK (CVC^alkoxyfC^acylam.no-; am'™(C,"C^ 
3k amlno(cTc s )acyl(C -Chalky!-; (C^alkylemlno^^acyl.; HC v C a ) a^mino^*** 
7c <5alk^0,R^ r2on =' R 2 ON=(Ci-c 6 )aikyi : : 

-S(0) m R2: wherein each R* is independently selected (mm r>ydregenjC,^lky^ aryUr ^^ikyv 
R3C(0)0-, wherein P? Is (C 1 -C s )alkyl, aryl, or aryl(C 1 -C 6 )alkyl-. Rac^O^-C^alky!-; R*R*N-C jo^h 
R4R8NS(OV: R^NStO^CVCeJalkyl-; FUStOfeRSN-; ^(OfeRSNf.CyCrfalkyl-; wherein m e 0 1 or2. and 
R* and R'are each Mdeplndently selected from hydrogen or (C^alkyl; <J(=NRS)(N(R*) 2 ); 
C(=NR6)(N(R4) 8 ) wherein R* represents otf or R* wherein R 4 is defined as above; .OC^aryKC^eJalkyf:- 
NHCCrCeJalkyl; aryKCrCeJalkyl-HN-; and a ketai. 



37. The compound of claim 36, having the structure of formula (4a), 
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5 




wherein w is as defined above, and n Is 0, 1 , 2 or 3. 
10 38. Tha compound of claim 37, having the structure of formula (4b) or (4c). 



wherein W is as defined above. 
39. TTie compound of claim 36, having the structure of formula (4d) 



z 

x5? L ttai 



30 WO O 

(4) 

wherein W and Z are as defined above, and wherein n is o, 1 , 2 or 3. 
38 40. The compound of claim 39, having the structure of formula <4e) or (4f). 



40 



45 

wherein W and 2 are as defined above. 
41 . The compound of claim 36, having the structure of formula (4g) f 

so 

z 



55 

WO 



x^^^ 2 (49) 
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wherein W and Z are as defined above, and wherein n is 0, 1 , 2 or 3. 
42. Trie compound of claim 41 , having the structure of formula (4h) or (4i). 

s 



10 

WO 



wherein W and Z are as defined above. 

15 

43. A compound having the structure of formula (5), 



X 



so O-V-Y 



WO 



(5) 



25 



wherein Q Is halo; wherein W is hydrogen or a protecting group; and wherein X and Y are each independently 
selected from hydrogen, (C^alkyl. (C 2 -C 12 )alkeriyl. <C 2 -C 12 )alkynyl, or X and Y are taken together with 
the carbon to which they are attached to form a (C 4 -c 8 ) c ydoalky1 ring or (Cs-CsJcycloalkenyl ring, provided 
that the (C 4 -C 6 )cycloalkyl ring or (C s -C 9 )cyc\amQn\f\ ring is not aromatic; 
so and wherein the (q-C^alkyl, (C z -C, 2 )alkeny(, (C 2 -C 12 )alkynyl, (C 4 -C a )cycloalkyl ring or (C s -C a )cydoalkenyl 

ring is optionally substituted by one to three Independently selected groups 2, where 2 Is selected from the 
group consisting of cyano; halo; (Chalky!; aryl; (C 2 -C 9 )heterocycloalkyl; (C^heteroaryl; ary^^) 
ajkyl-; -O; sCHOtcyCeJalkyl; amino; hydroxy; (Cj-C^alkoxy; arylfC^eJalkoxys {C^ & )acfi- t (C^-Cg) 
alkylarnirio-; an/KC^CeJalkylamino-; amino^ -Chalky I-; (C^sJalkoxy-CO-NH-; (C r Ce) alkylamino-CO-; 
35 (CjrC^alkenyl; (CVC e )alkynyi; hydroxy (C r C 6 )al icy I-; (C l -C B )alkoxy(C 1 -C B )alkyl-; (C^acyloxytC^ 

alkyl-; nitro; cyano^-C^alky!-; halo(C r C 6 )9Jkyl-; nltro(C r C fl )alkyl-; trifluoromethyl; trifiuoromethyKCj-Cg) 
alkyl-; (C^acylamino-: (CTC^acylaminoCCvC^alkyls (C^C^alkoxy^-CgJacylarnino-; amino(C r C s ) 
acyl-; aminotC^BJacyKCrCeialkyf-; (CrCeJalkylaminoCC^^acyl-; ((C^b) alkyl) 2 amino(C r C^acyl-; 
-C0 2 R2; ^C^alkyl^^-C^MR^; .(C^alkyt^OWk; R 2 ON=; R20N^C r C<£alkyK 
40 R^o^^^^^gjaiKyi.^NRStORa); -{C r C e )alkyl-NR2(OR2); -C(0)(NR 2 OR2); -(C^CBJalkyl-ClOJtNRaOR 2 ); 

-S(O) R 2, wherein each R 2 Is independently selected from hydrogen, (C^^alkyl, aryl, or aryKCi-CsJalkyI-; 
^0(0)0.', wherein R 3 Is {CVC^alkyl, aryl, or aryl(C r C 8 )al!cyl-; Rac^O-f^-C^alky!-; R^N-CfOJ-O-; 
R^R^SfOlz-; R*R 5 NS(0)2(C r C s )all<yl-; Fr*S(0) a R s N-; R 4 S(0) 2 R s N(C r Cs)alkyH wherein m le 0, 1 or 2, and 
R 4 and R 5 are each independently selected from hydrogen or (Cj-C^alkyl; -C(=NR 6 )(N(R 4 ) 2 ): -(C t -C G )alkyl- 
45 C(=NR 6 )(N(R 4 ) 2 ) wherein R e represents OR* or R 2 wherein R 2 Is defined as above; -OCCOJaryKCvC^alkyl;- 

NH(C r C6)alkyl; aryKC^C^alkyl-HN-; and a ketal. 

44. The compound of claim 43, having the structure of formula (5a) 
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ivherein Q and W are as defined above, and n is 0, 1 , 2, or 3. 
45. The compound of claim 44, having tfce structure of formula (5b) or (5c) 

o-O 



10 



p\-S (5b) 



(5C) 



Q O. 



15 



wherein Q and W are as defined above. 
46. The compound of claim 43, having the structure of formula (5d) 



50 




30 



33 



40 



45 



wherein Q, W and 2 are as defined above, and n Is 0, 1 , 2, or 3. 
47. The compound of claim 46, having the structure of formula (5e) or (5fJ, 



PY < 5e > 



where Q, W and Z are as defined above. 
4a. Tho compound of claim 43, having the structure of formula (5g)> 



WO 




(50 



50 



55 



Z 

Q - O 



<5g) 



wherein Q, W and Z are as defined above, and n fe 0, 1 . 2, or 3. 
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49. The compound of claim 48, having the structure of formula (5h) or (5i), 




,Z 
z 



10 J <v Q \) 



is wherein Q, W and each Z arc as defined above. 

50. The compound of claim 43, wherein Q is bromo, iodo or chloro. 

51. The compound of claim 43, wherein Q is bromo. 

20 

52. A compound having the structure of formula (5 1 ) 

HO y 

so (5') 

wherein Q Is halo; and wherein X and Y are each independently selected from hydrogen, (C 1 -C 19 }allqfl l (CV 
C 12 )alkenyl, (CVC^) 31 ^^ or * and Y are taKan together with the carbon to which they are attached to form 
a (C 4 -C a )cycloalky! ring or (C 5 -CB)cycloalkenyl ring, provided that the (C 4 -C 8 )cyc|oalky1 ring or {C r C a )cy- 

3s cloalkenyl ring is not aromatic; 

and wherein the (C^C^alkyl, (C r C 12 )alkenyl, (Cyc^alkynyl, (C 4 -C e )cyc|oalkyl ring or (C 5 -C e )cycloaikenyl 
ring is optionally substituted by one to three independently selected groups Z, where Z Is selected from the 
group consisting of cyano; halo; (Ct-C^alkyl; aryl; (C^Cgjheterocycloalkyl; (Ca^heteroaryl; aryKC^e) 
alkyK ^O; =CHO(C.,-C B )allcy|; amino; hydroxy; {C r C e )alkoxy; ary1(C r C B )alkoxy-; (^-Cgjacyl; (^-Ce) 

40 alkylamino-; aryl(C r C e )aJkylamfno-; amlno(C r C 6 )aJkyl-; (q-CgJalkoxy-CO-NH-; (C^C^alkylamino-CO-; 

(Co-CBJalkenyl; (C 8 -C 6 )alkynyl; hydroxy^-C^alkyl-; (C 1 -C 6 )Blkoxy(C 1 -C B )alkyl-; [C^C^acylo^CyC^ 
eJkyl-; nitro; cyano(C r Ce)alkyl-; halo(a,-C 6 )aJkyl-; nitro^-C^alky!-; trlfluoromethyl; trirtuoromethyK^-Cs) 
alkyl-; (q-GeJacylfirnino-; (Ct-CfiJacylaminofC^alkyt-; (C 1 -C 6 )alKoxy(C 1 -C 6 )acylamlno-; amino^-C^ 
acyi-; amlno(C 1 -C e )acyl(C r c e )aikyi-; (C^^alkylaminolC^rfacyi-; ((C^Ce) allcylfeamino^-Cgjacy]-; 

45 -C0 2 R2; -(Ci-Ceyalkyl-COaR^-CtOJNCR^: -(^-CeJfllkyl-CtOjNCR 2 ^; ft*ON:=; rtON=(C,-CHalJqr1-: 

RZO^CR^^-C^aikyl-; . NR^OR 2 ): -(C^CeJalkyl-NR^Ofl^); -C(0)(NR 2 OR a ); HC^alkyl-ClO) 
( NR 2q R S) ; -s(0) m R 2 ; wherein each R 2 Is Independently selected from hydrogen, (CTC^alkylp aryl, or aryl 
(C.-Cyalkyl-; R 3 C(0)O-, wherein R* Is (C 1 -C 9 )alkyl. aryl, orarylfC^alkyk R 3 C(0)0-(C 1 -C 6 )alkyl-; R<R*N- 
C(0)-0-; R*R s NS(0) r ; F^R 5 NS(0) 2 {C 1 -C a )alkyl-; R*S(0) 2 R*N-; R*S(OfeR5N(C 1 -C e )aJKy|.; wheroin m is 0, 

so 1 or 2, and R 4 and R 5 are each independently selected from hydrogen or (C r C 6 )alM; -C(=NR 6 )(N(R 4 ) Z ); - 

^-CsJalkyl-CK^NF^JlNlR+fe) wherein R s represents OR 2 or R 2 wherein R 2 Is defined as above; -OC(0)aryl 
(C^Cgjaikyli-NHtC^CeJalkyl; arylfC^CeJalk^-HN-; and a ketal. 

55 
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